Detection and mapping of endogenous receptors for carrier-immobilized constituents of glycoconjugates (lectins) by labelled (neo)glycoproteins and by affinity chromatography in human adult mesencephalon, pons, medulla oblongata and cerebellum.
Different carrier-immobilized carbohydrate moieties were employed as tools to detect respective binding sites glycohistochemically and glycobiochemically. Besides ascertaining their presence the pattern of endogenous sugar receptors (lectins) in different regions of the human central nervous system was mapped to reveal any non-uniform expression. A strong and specific staining with biotinylated neoglycoproteins, exposing different sugar moieties as ligands, indicated the presence of sugar receptors in the nuclei, neuronal pathways and accessory structures such as ependyma cells, plexus chorioideus, intra- and extracerebral vessels and leptomeninges localized in the mesencephalon, in the pons, in the medulla oblongata and in the cerebellum. Significant differences were seen for various neuroanatomical regions like nerve cells in the basal and central regions of the nuclei pontis in the glycohistochemically detected level of expression of endogenous sugar receptors (lectins). The used approach with carbohydrate constituents of cellular glycoconjugates as ligands in search of specific receptors complemented studies on the localization of glycoconjugates with sugar-specific tools like plant lectins. Exemplary glycobiochemical investigations on the medulla oblongata and cerebellum were performed to investigate the molecular nature of sugar receptors detected glycohistochemically. Despite notable overall similarities, carbohydrate-binding proteins of differing molecular weight can be isolated from these two regions of the central nervous system, namely in the case of receptors with specificity to beta-galactoside termini, to N-acetyl-D-galactosamine and N-acetyl-D-glucosamine and to D-xylose. These combined glycohistochemical and glycobiochemical results serve as a guideline for exploring the physiological relevance of the detected regional differences.